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Video game use is widespread among all age groups, from young children to older adults. The wide variety of
video game genres, which are adapted to all tastes and needs, is one of the factors that makes them so attractive.
In many cases, video games function as an outlet for stress associated with everyday life by providing an escape
from reality. The recreational aspect of video games is more important than the educational aspect. However, the
students were not aware of using the problem-solving procedures they learned at school to solve different
challenges in the video games. Furthermore, overcoming video game challenges stimulates positive emotions as

opposed to the negative emotions generated when solving mathematical problems.

mathematical problem-solving video games

| 1. Introduction

Current technological developments emerge in all social, cultural, and educational contexts. Among these
developments, digital whiteboards or didactic software are examples of applications and hardware designed for the
educational context. However, there are also digital elements that, despite not being designed for the teaching—
learning process, have been used for this purpose. In light of this, video games could be considered based on the
same essence as traditional games. McGonigal 1l states that a video game must be based on the premise of
overcoming a challenge and being motivated to do so. Therefore, when interacting with these recreational
applications, the individual must: (a) analyse the challenge that appears before them and determine what its
purpose is; (b) analyse which elements in the game represent support (power-ups) or which elements are negative
(enemies, traps, or penalties); (c) discover how to progress or gain experience; (d) consider action sequences by
trial-and-error exercises; and (e) put decision-making skills into practice 2. A careful analysis of the previously

mentioned skills reveals that they are similar to those used in problem-solving.

Based on this, problem-solving is one of the most relevant areas in logical-mathematical knowledge. In fact,
problem-solving can be applied to the field of mathematics as well as to aspects of daily life: when people
encounter situations that require a solution in their daily lives, they unconsciously apply the problem-solving
method they learned in school. In this manner, mathematical competence is developed through problem-solving

exercises. According to Gorgorié and Albarracin EI:

Mathematical competence is the ability to use mathematical knowledge in a cross-cutting manner in mathematical

and non-mathematical situations and contexts. Mathematical competence goes beyond procedural knowledge; it is
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manifested in the use of conceptual knowledge in different practical situations.

In view of this definition of mathematical competence, it could be stated that video games are included in these
non-mathematical contexts. Various studies describe the use of these elements in the classroom—for example,
using the Angry Birds video game to develop mathematical knowledge “IBIEl or physical knowledge [EIRILALL]

| 2. Problem-Solving

Problem-solving could be considered one of the most important curricular activities in all the stages of a country’s
educational system. Analysing the current legislation, one can see that, in all cases, problem-solving is oriented
towards problems in children’s daily lives. Focusing on Spain (whose legislation stipulates that problem-solving be
present from the earliest stages of education), self-confidence, the capacity for initiative, and problem-solving are
developed from early childhood education onwards 22, In primary education, problem-solving competencies are
also developed within the field of mathematics, together with others, such as reading, reflection, planning
processes, establishing resolution strategies, and designing and evaluating procedures 13l In both stages,
problem-solving is based on the development of different skills that allow students to address the situation and/or
problem while developing skills related to personal development, personal autonomy, confidence, and motivation to

overcome situations in their daily lives.

The logical-mathematical skills to be developed are established sequentially through a series of phases. As a
result of these phases, a methodology for solving mathematical problems that is applicable to any situation is
established. One of the most well-described and frequently used methodologies is that of Polya 24!, which outlines

four phases to pose and solve a problem through a series of questions set out in a method (Table 1).

Table 1. Polya’s problem-solving phases.

Phases Questions
What is the unknown?
Understanding the What data do | have?
problem What is the condition? Is it enough to find the unknown? Is it redundant,

contradictory, or insufficient?

Devising a plan Have | seen this problem before?
gap Do | know of any similar problems?
Carrving out the olan Am | sure that each step is correct?
ying P Can | prove that the step is correct?
Can | check the result and the reasoning?

Looking back Can | derive the solution differently?

Source: own elaboration based on Polya 24!,
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